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Abstract
In this investigation, I will be basing hypothesis testing on the hedonic pricing theory. Essentially, this theory
states that the price of a good is determined by the various characteristics of that good. Therefore, more
desirable characteristics will lead to a higher price of the good. In the case of this study, third-party verification
is the characteristic of interest, which is essentially a written guarantee of quality. By bringing in a third-party
to verify a building’s claim of sustainability, the risk of whether the property is truly environmentally friendly
or not is taken away. This then leads me to my hypothesis that green-certified houses that are third-party
verified will carry a higher price premium than green-certified houses without this verification.
This article is based on Mr. Bolton's fall semester senior seminar project. His Honors project of the same title is
available online.
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I. Introduction
High efficiency houses, environmentally 
friendly houses, sustainable houses, energy efficient 
houses, zero energy houses; these are just a few of 
the many terms that have appeared in the real estate 
industry in recent years that refer to a type of resi-
dential home that is in some way green.  Houses that 
are considered “green” have received one of many 
different certifications attesting to the building’s sus-
tainability aspects, or contain some environmentally 
friendly feature that leads to a smaller overall carbon 
footprint of the house.  This could be better energy 
efficiency, improved ventilation, more natural light-
ing, or a host of other sustainable features. This report 
will investigate the value of green certifications in the 
Chicagoland residential real estate market.  Specifi-
cally, do green-certified houses that have third-party 
verification sell for a market price premium when 
compared to green-certified houses without this veri-
fication?  The green certificates that will be examined 
include the Leadership in Energy and Environmental 
Design (LEED) for Homes, Energy Star Homes, Chi-
cago Green Homes, and the National Association of 
Home Builders (NAHB) Green.  
In this investigation, I will be basing hypothe-
sis testing on the hedonic pricing theory.  Essentially, 
this theory states that the price of a good is determined 
by the various characteristics of that good.  Therefore, 
more desirable characteristics will lead to a higher 
price of the good.  In the case of this study, third-party 
verification is the characteristic of interest, which is 
essentially a written guarantee of quality.  By bring-
ing in a third-party to verify a building’s claim of 
sustainability, the risk of whether the property is truly 
environmentally friendly or not is taken away.  This 
then leads me to my hypothesis that green-certified 
houses that are third-party verified will carry a higher 
price premium than green-certified houses without this 
verification.
To fully test this hypothesis and analyze the 
research question, I will begin by providing some in-
sight into the green housing market in the Background 
section.  This will include a look at the history of sus-
tainable building practices overall, and a short review 
of relevant literature that has been written in this field.  
I will then move on to the Theory section, in which 
I will further explain the hedonic pricing model, and 
how this theory leads into a workable empirical model. 
After that, I will explain my data source and empirical 
model that I will be using to test my hypothesis in the 
Data and Methodology section.  Finally, I will present 
my findings in the Results section, followed by a Con-
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clusion section where the relevance of these results is 
shown.
II. Background
The idea of sustainable building has been gain-
ing ground ever since the Industrial Revolution, but 
really picked up after the energy crisis of the 1970s 
(Stone, 2011).  When whole countries became worried 
about having enough energy for day-to-day operations, 
it became obvious that a complete reliance on coal and 
oil could easily lead to disaster.  As a result, a higher 
importance was given to the search for renewable en-
ergy sources, and an overall reduction in total energy 
usage.  One way energy consumption was reduced 
was by implementing better building standards that 
required greater efficiency in newly-built structures.  
This included a host of factors such as building mate-
rials, insulation, and ventilation.  By requiring better 
standards, buildings were made stronger and more 
efficient while reducing their overall energy consump-
tion.
However, these standards were just a begin-
ning.  Today, buildings still account for 40 percent of 
the world’s energy usage (USGBC, 2017).  The resi-
dential sector alone accounts for 33 percent of ener-
gy consumption in the United States (Kahn & Kok, 
2014).  By building structures that go beyond basic 
regulations, we can significantly reduce the amount 
of energy we use and the amount of pollution we 
create.  For comparison, buildings that are green-cer-
tified are found to consume 15-25 percent less energy 
than buildings that are not (Suh, Tomar, Leighton, & 
Kneifel, 2014).  My study into the value of verified 
green certification in the housing market will help the 
construction industry as a whole progress further with 
sustainable building. 
Aside from the benefits of environmental 
preservation and reduced energy dependency, green 
housing provides financial benefits.  Multiple stud-
ies have been done into various housing markets 
across the U.S. that prove a price premium exists for 
green-certified housing.  One study into the value of 
green certifications in the California housing market 
found that there is a statistically significant premi-
um of 2.1 percent (Kahn & Kok, 2014).  This study 
further showed that this premium (amounting to about 
$8,400) was significantly higher than the added input 
costs of a more energy-efficient house, which further 
lends to the credibility of a true price premium.  One 
of the most important concepts that was presented in 
this study was that of consumer ignorance in ener-
gy literacy.  Homebuyers are often unaware of each 
house’s energy costs per year, and so cannot properly 
account for these costs when considering which home 
to buy.  With green certifications, consumers are pro-
vided more information about long-run energy con-
sumption and how much this will add to the cost of the 
house in comparison to a similar non-green home.
A related study of green certification in resi-
dential housing was conducted in 2017, again finding a 
significant price premium when compared to non-cer-
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tified houses (Hallman, 2017).  This study used the 
same empirical design that Kahn and Kok (2014) used, 
but with transaction data from the Austin-Round Rock 
area of Texas.  The results showed a 6 percent premi-
um for green-certified houses, and an even greater 8 
percent premium when LEED-specific houses were 
the only ones considered.  While green homes remain 
only a small percentage of the total homes in this real 
estate market, their numbers have been increasing over 
time as green certifications and the premiums they 
carry with them become increasingly well known.
This type of quantitative analysis has even 
been done in the real estate market I will be examin-
ing.  Once again, a green premium is shown when the 
Chicagoland area is analyzed (Eco Achievers, 2017).  
While using a slightly different statistical approach 
than the one used in Hallman (2017) and Kahn and 
Kok (2014), the design is appropriate and comparable.  
This study found a 4 percent increase in sales price of 
basic green-certified homes, and even larger premiums 
for more rigorous levels of certification.  Beyond these 
conclusions, this investigation explained more qualita-
tive benefits of green-certified houses, such as in-
creased overall health of occupants and better reported 
comfort in the home.
The presented studies all point towards a green 
premium to housing prices, but there are different 
drivers behind this added value.  The most obvious 
one is the financial savings that come with owning an 
energy efficient house.  Lower monthly utility bills 
and fewer repair costs help to boost the price of these 
houses.  However, this is not the only benefit that 
consumers value.  The increased health that comes 
with green-certified houses also factors into the price 
premium.  One Canadian study conducted on energy 
efficient houses in 2004 found that the rate of asthma 
and other air quality related ailments declined consid-
erably for occupants over a one-year period (Leech, 
Raizenne, & Gusdorf, 2004).  The study also found 
that other comfort levels, such as overall irritability, 
headaches, and difficulty concentrating, also fell more 
than occupants of conventional homes.
Another report by the company E4TheFuture 
found similar results.  When examining data from the 
U.S. and Canada, it was found that many indicators of 
health showed marked improvement (E4TheFuture, 
2016).  In low-income households, the rate of asthma 
decreased 12 percent when the families moved to an 
energy efficient building with good building sealing 
and ventilation.  These families also realized an av-
erage decline of $400 in annual Medicaid costs.  The 
total population of surveyed households reported 9 
percent fewer persistent colds, a 48 percent decline in 
the days during the previous month residents report-
ing their physical or mental health being “not good”, 
7 percent fewer reported headaches, and a host of 
other health improvements.  Health benefits were the 
main findings of this study, but overall comfort levels 
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were also found to be higher when a home was energy 
efficient.
  These different studies show that environ-
mental sustainability features in houses are valued in 
the housing market, but there has been little research 
into whether third-party verification affects this price 
premium.  In general, third-party verification guaran-
tees that whatever claim is being made has been tested 
by an outside group and found to be true.  Absent 
third-party verification, any builder could claim sus-
tainable building practices without actually doing so.  
In this study, I will investigate the third-party aspect of 
green certification, and whether this carries with it its 
own price premium.
III. Theory
 The grounding theory in this investigation is 
the hedonic pricing model.  This theory is, “the meth-
od of pricing a good by estimating the value of the 
individual characteristics that form the good,” (Black, 
Hashimzade, & Myles, 2009).  A hedonic theory in 
economics was first considered in the work of Court 
(1939) who looked at different prices for sources of 
utility, which he then said would be determinants of 
the final price in a given commodity (Xiao, 2017).  
This early work pioneered the use of multivariate 
statistical techniques, and led to the model’s consid-
eration in other areas of economics.  Most relevant to 
this study, Court’s work led directly to the use of this 
model as a common way of measuring housing prices.
In terms of housing, this theory means the final 
selling price of the house is dependent on what char-
acteristics the house has, such as square footage and 
number of bathrooms.  Individually, each aspect of the 
house can’t be shown to have a specific and constant 
added value to the overall price.  In other words, it is 
impossible to predict the price of a house with a patio 
against a similar house with a garden.  Even if a patio 
cost more to add to a house, this doesn’t necessarily 
mean it will add more to the final price than a garden 
would.  The hedonic pricing model avoids this basic 
flaw when valuing a house based on input costs by 
considering each characteristic jointly, and measur-
ing the predicted effect on price.  The basic theory of 
hedonic pricing also states that the producer of a good 
will add various characteristics to that good until the 
marginal benefit gained equals the added input cost.  
This way the producer will maximize their profit and 
the consumer will maximize their benefit so long as 
information in the market remains open.  Therefore, 
this theory assumes a free market with relatively open 
and equal information to all parties. 
IV. Data and Methodology
The theory of a hedonic pricing model leads 
directly into the empirical design I will use to test my 
hypothesis.  The theory states that characteristics of 
a good affect the overall value of the good.  It then 
follows that I need an empirical model where the final 
price of the good is a function of its various character-
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istics.  A simple OLS regression is the design that can 
best estimate this relationship.  From this I derived the 
following regression equation:
SPricei = β0 + β1(GDocs) + β2(C2) + … + βn(Cn)
In this equation, SPricei is the sold price of house i, 
and βn is the added value for house i from Cn, which 
is the characteristic n of the house.  From this equa-
tion, I will be able to hold all the variables I identify 
as having a significant effect on selling price of the 
house constant, while testing for the added value 
from third-party verification specifically.  By doing 
so, I will be able to test the hypothesis that third-party 
verification adds to the overall value of a house after 
controlling for other determinants of housing value.
To test my hypothesis, I will be using the sta-
tistical software R.  R is an open-source programming 
language, written specifically for statistical comput-
ing.  The software is free for anyone to install and use, 
and is straightforward to learn.  I chose this software 
because of its universal access and the ease of repli-
cability.  Therefore, if any reader was so inclined they 
would be able to recreate my results without having to 
buy an expensive statistical software package.  Using 
this software will also allow me to run my regression 
whenever I need to, rather than having to wait until 
I have the opportunity to use a computer that has a 
different statistical software package installed.
To test my hypothesis about third-party ver-
ification in the green housing market, I will use data 
collected from the Multiple Listing Service (MLS) 
database.  This database is designed for real estate 
brokers so that they are able to quickly and accurate-
ly view housing trends and compare various housing 
characteristics to value.  Specifically, I will be using 
the Midwest Real Estate Database (MRED), which 
is provided through MLS and gives detailed data on 
housing transactions in the American Midwest.  For 
my study, I am only interested in the Chicagoland 
area, which I define as the city of Chicago and sur-
rounding suburbs.  This area was chosen due to the 
high concentration of green housing that is found here. 
Also note that I will only be using data on houses that 
claim to be green-certified.  Comparable non-green 
housing will not be used in this study.
This database allowed me to search for nu-
merous variables that I identified as having a possible 
effect on the final selling price of houses.  The final 
selling price and its natural log, labeled “SPrice” and 
“lSPrice”, are my dependent variables.  The indepen-
dent variable of particular interest in this study is la-
beled “GDocs”, which is a dummy variable indicating 
whether the house has supporting documentation of 
the claimed green certification.  Other control vari-
ables that I identified as having a possible significant 
effect on the final selling price of a house were loca-
tion, number of bedrooms, number of bathrooms, ap-
proximate square footage, type of house, age, presence 
of a basement, and presence of an attached garage.  
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The number of days on market was also included as a 
control variable in an attempt to capture any changes 
in selling price not already accounted for in the control 
variables.  A full list of these variables is presented in 
Table 1 below, with their short names, descriptions of 
what each variable is, and their expected signs with 
relation to the dependent variables.
To get a better understanding of this dataset, some 
initial descriptive statistics were compiled.  Of interest 
to this study is how each of the identified variables 
changes when a house has third-party verification.  
To show this, the means and standard deviations of 
third-party verified houses were compared with those 
of houses without verification, and are displayed in 
Table 2 below.  An initial overview of the data sug-
gests a higher value assigned to third-party verified 
houses.  This can be seen from the mean selling price 
for verified houses, which is over a $100,000 differ-
ence.  However, this price difference may also be due 
to a variable or variables not yet controlled for, so any 
conclusions must await the regression analysis.  The 
standard deviation is larger for verified houses, mean-
ing it varies within a larger range, but this difference 
is far smaller than the mean selling price difference.  
Also, the mean days on market for third-party verified 
houses is considerably smaller than for non-verified 
houses.  This would suggest that verified houses sell 
quicker than non-verified, either implying they were 
priced more accurately or that they were demanded 
more in the housing market.  These initial summary 
statistics seem to be in favor of the hypothesis, but 
a true statistical test must be run to make any claims 
about the data.
V. Results
I decided that a simple OLS regression would 
be the model that could best estimate the relation-
ship between verification and housing prices.  I ran 
two different OLS regressions to find the dollar and 
percentage change in selling price of the house from 
my independent variables.  The first regression I will 
call Model A, and examines the final selling price in 
dollars as a function of my defined independent vari-
ables.  The second regression I will call Model B, and 
examines the natural log of the final selling price as a 
function of the independent variables.  By running this 
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second regression and making one additional transfor-
mation, I am able to estimate each variable’s effect on 
the final selling price in terms of a percent change.
From Model A, I was able to examine the 
relationship between the selling price of a house and 
whether it has third-party verification, while con-
trolling for other determinants of housing value.  The 
estimation equation was as follows:
SPricei = β0i + β1(GDocs) + β2(Loc) + β3(Beds) 
+ β4(FBaths) + β5(HBaths) + β6(Type) 
+ β7(New) + β8(Less10yr) + β9(ASF) + 
β10(Bsmt) + β11(AGar) + β12(DoM)
The output from running this regression is 
displayed in Table 3 below.  I found that third-party 
verification had a positive and statistically signifi-
cant effect on the final selling price of a house in the 
Chicagoland area in the amount of $63,943.33.  In 
other words, if a green-certified house has third-party 
verification, it will sell for about $64,000 more than 
a similar green-certified house that does not have 
third-party verification.  This coefficient estimate was 
significant at the 95 percent confidence interval, which 
further supports the hypothesis that third-party verifi-
cation adds value.
Model B estimated the relationship between 
the natural logarithm of the final selling price of a 
house and third-party verification, controlling for the 
same variables as in Model A.  The estimation equa-
tion was as follows:
lSPricei = β0i + β1(GDocs) + β2(Loc) + β3(Beds) + 
β4(FBaths) + β5(HBaths) + β6(Type) + 
β7(New) + β8(Less10yr) + β9(ASF) + β10(B-
smt) + β11(AGar) + β12(DoM)
The output from this second model is shown 
in Table 4.  Again, I found that third-party verification 
has a positive and statistically significant effect on 
the final selling price of the house.  This regression 
showed a coefficient estimate of 0.1633.  To transform 
this estimate into a percent change, I took the expo-
nent of the coefficient and subtracted one (eβ-1).  After 
doing this, I find a coefficient estimate of 0.1774, 
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meaning that having third-party verification raises the 
final selling price of a house by 17.74 percent.  This 
value was found to be statistically significant at the 99 
percent confidence interval, again implying a real and 
positive effect from third-party verification on selling 
price.
VI. Conclusions
 Both estimated equations suggest that 
third-party verification adds value to a house, thus 
supporting my original hypothesis that green-certified 
houses that are third-party verified will carry a higher 
price premium than green-certified houses without 
this verification.  This is seen both through its positive 
coefficient in both equations and by the fact that it 
was statistically significant both times.  It then stands 
to reason that if a seller is going to claim to have a 
green-certified house, it is worthwhile to also invest in 
getting third-party verification.  
The results I obtained are consistent with the 
previous literature on green-certified housing.  In the 
real estate markets of California state, Austin-Round 
Rock, and Chicagoland a significant price premium 
has been shown for housing that is green-certified 
when compared to similar houses that do not have this 
certification.  Based on the hedonic pricing theory, 
this then suggests that green-certification is a valuable 
characteristic of a house that adds to the final selling 
price.  My results show that within the green-certified 
housing market, third-party verification is another 
valuable characteristic that significantly adds to the 
final selling price of a house.  These results will be of 
particular interest to homeowners and homebuilders 
interested in pursuing green certification.  While the 
value of green housing has been proven in previous 
studies, little to no research has been done into wheth-
er third-party verification has a similar price premium 
on the final selling price of a house.  This study shows 
that spending to get third-party verified is worth the 
extra cost.  These results do only apply to the Chi-
cagoland housing market, so further research would be 
necessary to examine the effects of third-party verifi-
cation in other housing markets.
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